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PROBLEM TO BE SOLVED: To provide a 
wiring board which is as high in board 
strength as required and includes a core 
board where through-holes can be easily 
bored and that is provided with a flat front 
surface and a flat rear surface and to 
provide a method of manufacturing the 
same. 

SOLUTION: The wiring board 36 comprises 
the core board 1 comprising metal plates 2 
and 6 which are provided with front surfaces 
3 and 7 and rear surfaces 4 and 8 and 
arranged in parallel with each other 
through an insulating material 10, the 
through-holes 5 and 5 which are bored in 
the metal plates 2 and 6 as penetrating 
through parts between the surfaces 3 and 7 
and the rear surfaces 4 and 8 and formed at 
the same positions in a plan view, and the insulating material 10 filling the 
through-holes 5 and 5. 
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[Claim(s)] 
[Claim 1] 

Two or more metal plates which have the surface and a rear face and have 
been mutually arranged in parallel via an insulating layer, 
A breakthrough which penetrates between the surfaces and rear faces in two 
or more above-mentioned metal plates, 

It has a core substrate containing an insulation material formed in the above- 
mentioned breakthrough, 
A wiring board characterized by things. 
[Claim 2] 

The wiring board according to claim 1 characterized by what said 
breakthrough is formed in the almost same position for by plane view in said 
two or more metal plates. 
[Claim 3] 

A front wiring layer and a backwiring layer which were individually formed in 
the surface and a rear face of said core substrate via an outer layer insulating 
layer, respectively, 

A buildup layer which is formed in at least one upper part of the above- 
mentioned front wiring layer and a backwiring layer, and consists of two or 
more insulating layers and two or more wiring layers located among these, 
The wiring board according to claim 1 or 2 characterized by what is included. 
[Claim 4] 

A process which inserts an insulation sheet among two or more parallel metal 
plates which have the surface and a rear face, and is stuck as an insulating 
layer, 

A process of forming a breakthrough along a thickness direction of a layered 
product which consists of the above-mentioned insulating layer inserted 
between two or more above-mentioned metal plates and these, 
Laminate an outer layer insulation sheet at the surface and a rear face of the 
above-mentioned layered product, respectively, these are pressed and stuck 
along a thickness direction, and a manufacturing process of a core substrate 
provided with a process of filling up the above-mentioned breakthrough with 
an insulation material is included, 

A manufacturing method of a wiring board characterized by things. 
[Claim 5] 

A process of forming a breakthrough in the same position by plane view in two 
or more metal plates which have the surface and a rear face, 
A process of forming a layered product containing an insulation material with 
which an insulating layer and the above-mentioned breakthrough which are 
stuck among two or more metal plates by inserting an insulation sheet among 
two or more parallel above-mentioned metal plates which have the above- 
mentioned breakthrough, and pressing these along a thickness direction were 
filled up, 

A process of sticking an outer layer insulation sheet to the surface and a rear 
face of the above-mentioned layered product, respectively, 
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A manufacturing method of a wiring board characterized by what a 
manufacturing process of a core substrate is included for. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a wiring board using the core substrate which has a 
core material (core material) of a metal plate, and a manufacturing method for 
the same. 
[0002] 

[Description of the Prior Art] 

In the wiring board of the multilayer structure containing two or more 
insulating layers and two or more wiring layers located among these, they are 
a product made of resin, or resin. - The core substrate which has glass 
insulation is used. However, in order to raise the intensity of a wiring board 
and to prevent modification of curvature etc., the core substrate which has a 
metal plate which consists of copper alloys, for example is also utilized. 
These metal core substrates 60 consist of the insulation material 66 etc. which 
consist of the breakthrough 65 which consists of copper alloys and penetrates 
between the 0.25-mm-thick metal plate 62, and its surface 63 and rear face 64, 
and a synthetic resin with which it filled up in this breakthrough 65, as shown 
in drawing 6 (A). The insulating layers 66a and 66b which consist of synthetic 
resins are individually formed in the surface 63 and the rear face 64 of the 
above-mentioned metal plate 62. 
[0003] 

When thinking as important heat dissipation nature, and the working current 
value and substrate strength of a wiring board, the comparatively heavy-gage 
metal plate 62 is used. However, as shown in drawing 6 (B), when punching 
the breakthrough 65 between the surface 63 of this metal plate 62, and the 
rear face 64, the ratio (aspect ratio) of the length of the shaft orientations of 
this breakthrough 65 and an inside diameter becomes large. For this reason, 
there was a problem that exact formation of the breakthrough 65 by a drill etc. 
became difficult. 

On the other hand, it corresponds to a miniaturization and thinning, or the 
metal plate 62 of thin meat is comparatively used in the core substrate 60 of 
the wiring board which thinks as important reduction of the loop inductance in 
the through hole conductor which penetrates an inside. However, when the 
core substrate 60 which has the metal plate 62 of thin meat was used, there 
was a problem that substrate strength fell. 
[0004] 

As shown in drawing 6 (C), the wiring board 70 by which only the surface 67 
side of the core substrate 60 formed the buildup layer BU in (one side) has the 
following structures. 

The above-mentioned wiring board 70 forms the through hole conductor 72 
and the filling resin 73 in the through hole 71 which penetrates the inside of 
the breakthrough 65 of the metal plate 62 in the core substrate 60 via the 
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insulation material 66, as shown in drawing 6 (C). The front wiring layer 74 
and the backwiring layer 75 are individually formed in the surface 67 and the 
rear face 68 of the core substrate 60. The buildup layer BU has the insulating 
layers 76 and 82 which consist of resin, and the wiring layers 80 and 86 
formed in between at these, the wiring layer 80 is connected with the front 
wiring layer 74 via the beer conductor 78, and it is connected by the beer 
conductor 84 between the wiring layers 80 and 86. 
[0005] 

As shown in drawing 6 (C), two or more solder bumps 92 which the insulating 
layer (solder resist layer) 88 of the top layer is formed on the insulating layer 
82 and the wiring layer 86, and are set up from the wiring layer 86 penetrated 
the insulating layer 88, and have projected it more highly than the surface 90. 
As shown in drawing 6 (CX the insulating layer (solder resist layer) 79 is 
formed also under the rear face 68 of the core substrate 60, and the backwiring 
layer 75, and the wiring 77 prolonged from the backwiring layer 75 is located 
in two or more openings 83 which carry out an opening to the surface 81. 
[0006] 

However, since the quantity of the wiring board 70 of the insulation material 
66 with which this inside is filled up will increase if the metal plate 62 in the 
core substrate 60 is heavy-gage and the breakthrough 65 becomes long, A dent 
arises at the surface 67 and the rear face 68 of the core substrate 60 which are 
located right above this breakthrough 65 and in right under, and there is a 
problem that surface smoothness, such as the wiring layer 74 formed on these, 
is not obtained. When the breakthrough 65 becomes long, there is a problem 
that the loop inductance of the through hole conductor 72 which penetrates 
this increases. 

In addition, since resin was unevenly distributed in the built-up layer BU side 
and metal was unevenly distributed in the core substrate 60 side, as the 
alternate long and short dash line in drawing 6 (C) showed, there was also a 
problem of becoming easy to produce the curvature that the wiring board 70 
whole is dented in the buildup layer BU side. 
[0007] 

[Problem(s) to be Solved by the Invention] 

This invention solves the problem in the Prior art explained above, and makes 
problem what a wiring board which exists high substrate strength including 
the core substrate which has the surface that punching is easy and flat and 
rear face of a breakthrough, and a manufacturing method for the same are 
provided for. 
[0008] 

[The means for solving a technical problem and an effect of the invention] 
This invention is hit on an idea of it and accomplished to what two or more 
metal plates of thin meat are comparatively used for a core substrate for in 
order to solve an aforementioned problem. 

Namely, two or more metal plates which the wiring board (Claim l) of this 
invention has the surface and a rear face, and have been mutually arranged in 
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parallel via an insulating layer, It has the core substrate containing the 
breakthrough which penetrates between the surfaces and the rear faces in two 
or more of these metal plates, and the insulation material formed in this 
breakthrough. 
[0009] 

According to this, since two or more metal plates of thin meat can be used 
comparatively, an accurate breakthrough is formed between those surfaces 
and rear faces, and maintaining at a desired level becomes easy [ the intensity 
of the wiring board which does not reduce the intensity of the core substrate 
concerned and contains this core substrate ]. Compared with the wiring board 
containing the core substrate which has the conventional metal plate of one 
sheet, and this, it also becomes possible to carry out a weight saving. 
Compared with the case where the comparatively heavy-gage metal plate of 
one sheet is used for a core substrate, the processability at the time of 
formation of a breakthrough improves. 
[00 10] 

If it adds, it is also possible by making different the characteristics, thickness, 
etc., such as a coefficient of thermal expansion of two or more above-mentioned 
metal plates, to control the curvature resulting from the internal structure of 
the wiring board which has multilayer structure, or to also cancel, and to 
consider it as an easy wiring board. 

To said metal plate, copper alloys, such as Cu-2.3wt%Fe-0.03wt%P (194 
alloys), Fe-nickel system alloys, such as pure copper, oxygen free copper, Fe- 
42wt%nickel (42 alloys), and Fe-36wt%nickel (Invar), other steel types, 
titanium and its alloy, and the board that consists of aluminum, its alloy, etc. 
are contained. The above "it is light-gage comparatively" refers to that it is 
thinner than 0.25 mm in thickness of the conventional metal plate, for 
example. 
[0011] 

The wiring board (Claim 2) currently formed in the almost same position by 
plane view [ in / in said breakthrough / said two or more metal plates ] is also 
contained in this invention. 

According to this, since the breakthrough of two or more metal plates is 
located mostly in a coaxial core, it becomes possible to be able to arrange a 
through hole conductor with sufficient accuracy along these central parts, and 
to stabilize electrical properties, such as the insulation of the circumference of 
this through hole conductor. Therefore, it becomes possible to have necessary 
substrate strength and surface smoothness, and to consider it as a reliable 
wiring board. 
[0012] 

The front wiring layer and backwiring layer which were formed in the surface 
and the rear face of said core substrate at this invention, The wiring board 
(Claim 3) which contains further the buildup layer which consists of two or 
more insulating layers formed in at least one upper part of this front wiring 
layer and a backwiring layer and two or more wiring layers located among 
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these is also contained. 

According to this, it can be considered as the wiring board of the multilayer 
structure which has necessary substrate strength and display flatness. For 
example, by the wiring board of the one side structure which forms the above- 
mentioned buildup layer only above the surface of a core substrate. By making 
different two or more coefficients of thermal expansion, thickness, etc. of a 
metal plate which are contained in a core substrate, the curvature in which 
the buildup layer side is dented is canceled or controlled, and it becomes easy [ 
also considering it as a wiring board with high reliability which has a buildup 
layer containing much more flat wiring layer and insulating layer and the flat 
surface and a backwiring layer ]. 
[0013] 

This invention may contain the wiring board by which the through hole 
conductor which connects said front wiring layer and a backwiring layer is 
formed in the breakthrough of said core substrate. 
When based on this, the above-mentioned through hole conductor can 
penetrate the breakthrough of two or more of said metal plates via an 
insulation material, and can take certainly the conduction between a front 
wiring layer and a backwiring layer. For this reason, it becomes possible to 
carry out conduction of two or more wiring layers which can be set to the 
buildup layer formed in either [ at least ] the surface of a core substrate, or a 
rear face to the backwiring layer of the opposite hand of a core substrate, or a 
front wiring layer, or to take certainly the conduction of the build-up wiring 
which sandwiched the core substrate. 
[0014] 

On the other hand, the manufacturing method (Claim 4) of the 1st wiring 
board in this invention, The process which inserts an insulation sheet among 
two or more parallel metal plates which have the surface and a rear face, and 
is stuck as an insulating layer, The process of forming a breakthrough along 
the thickness direction of the layered product which consists of the above- 
mentioned insulating layer inserted between two or more above-mentioned 
metal plates and these, Laminate an outer layer insulation sheet at the 
surface and the rear face of the above-mentioned layered product, respectively, 
these are pressed and stuck along a thickness direction, and the 
manufacturing process of a core substrate provided with the process of filling 
up the above-mentioned breakthrough with an insulation material is included. 
According to this, the above-mentioned breakthrough can be formed in two or 
more metal plates with sufficient accuracy, this breakthrough can be filled up 
with an insulation material the neither more nor less, and the core substrate 
which has necessary intenaty, and the wiring board which have the desired 
substrate strength and surface smoothness using this and where an electrical 
property is stabilized easily can be manufactured certainly. 
[0015] 

The manufacturing method (Claim 5) of the 2nd wiring board in this 
invention, By inserting an insulation sheet between the process of forming a 
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breakthrough in the same position, and two or more above-mentioned parallel 
metal plates which have the above-mentioned breakthrough by the plane view 
in two or more metal plates which have the surface and a rear face, and 
pressing these along a thickness direction, The manufacturing process of a 
core substrate provided with the process of forming the layered product 
containing the insulation material with which the insulating layer and the 
above-mentioned breakthrough which are stuck among two or more metal 
plates were filled up, and the process of sticking an outer layer insulation 
sheet to the surface and the rear face of this layered product, respectively is 
included. 

Also by this, form the above-mentioned breakthrough in two or more metal 
plates with sufficient accuracy, and this breakthrough is filled up with an 
insulation material the neither more nor less, and it becomes possible to 
manufacture certainly the core substrate of necessary intensity, and the wiring 
board using this which are flat and where an electrical property is stabilized 
easily. 
[0016] 

This invention may also contain the manufacturing method of a wiring board 
which has the process of forming the through hole and through hole conductor 
which are in the breakthrough of the above-mentioned layered product, and 
penetrate the above-mentioned insulating layer, a surface insulating layer, 
and a rear-face insulating layer after said each process. 

Since a through hole conductor can be arranged with sufficient accuracy along 
the central part of the breakthrough of two or more metal plates when based 
on this, it becomes possible to manufacture the wiring board which has 
necessary substrate strength and was excellent in electrical properties, such 
as the insulation of the circumference of the above-mentioned through hole 
conductor, 
[0017] 

[Mode for carrying out the invention] 

Below, the suitable form for enforcement of this invention is explained with 
Drawings. 

Drawing 1 (A) shows the section of the core substrate 1 of one form in this 
invention. 

As shown in drawing 1 (A), the core substrate 1 The metal plates (core 
material) 2 and 6 of a couple (plurality), The insulating layer 10 which 
intervenes among these, and two or more breakthroughs 5 which penetrate 
between the surfaces 3 and 7 of the metal plates 2 and 6, and the rear faces 4 
and 8, It has the insulation materials 10a and 10b with which it filled up in 
this breakthrough 5, the surface insulating layer (outer layer insulating layer) 
9a formed in the surface 3 of the metal plate 2, and the rear-face insulating 
layer (outer layer insulating layer) 9b formed in the rear face 8 of the metal 
plate 6. 

The above-mentioned metal plates 2 and 6 consist of a copper alloy of Cu- 
2.3wt%Fe-0.03wt%P (194 alloys), and the thickness is thin meat comparatively 
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compared with 0.1 mm and the former. 
[0018] 

the above-mentioned breakthrough 5 - a round cross section - and - the 
inside diameter is about 0.3 mm - the above-mentioned metal plates 2 and 6" 
punching and a drill - or it is etched and formed. Two or more breakthroughs 
5 and 5 are formed in the same position by plane view, as shown in drawing 1 
(A). The above-mentioned insulating layer 10, the insulation materials 10a 
and 10b, the surface insulating layer 9a, and the rear-face insulating layer 9b 
consist of epoxy resins, for example. Among these, the thickness of the 
insulating layer 10, and the surface and rear-face insulating layers 9a and 9b 
is about 20-40 micrometers. 

That is, the thickness of the whole between the surface 11 and rear face 12 is 
about 0.3 mm, and the processability of the core substrate 1 shown in drawing 
j^(A) of the above-mentioned breakthrough 5 improves. 
[0019] 

Since it is a laminated structure which consists of the metal plates 2 and 6 of 
the couple of thin meat, the insulating layer 10 arranged among these, and the 
surface and the rear-face insulating layers 9a and 9b which were formed in 
surface 3 and the rear face 8 of the above-mentioned metal plates 2 and 6 
comparatively according to the above core substrates 1, Intensity does not fall 
compared with the core substrate 60 using the single metal plate 62 like 
before. Since the breakthrough 5 comparatively smooth in a wall to the metal 
plates 2 and 6 of thin meat is formed, it fills up with the insulation materials 
10a and 10b the neither more nor less in this breakthrough 5 and 5. And since 
the quantity of the insulation materials 10a and 10b with which the 
breakthroughs 5 and 5 are filled up becomes less conventionally, it becomes 
difficult to produce a dent at the surface 11 and the rear face 12 of the core 
substrate 1 of [ the / right above or right under ], and the wiring layer and 
insulating layer which are formed in these upper parts later on can be made 
flat, and can be formed. 
[0020] 

Drawing 1 (B) shows the section of the wiring board 36 which used said core 
substrate 1. 

The through hole conductor 14 in alignment with the through hole 13 which 
penetrates the central part etc. of the core substrate 1 and the insulation 
materials 10a and 10b located in the breakthrough 5 and 5 as the wiring board 
36 is shown in drawing 1 (B), and its wall, The front wiring layer 16 and the 
backwiring layer 17 which were individually formed in the surface 11 and the 
rear face 12 of the core substrate 1 are included. Said metal plates 2 and 6 can 
also be used as a power supply or a ground layer by conducting via the front 
wiring layer 16, the backwiring layer 17, and the beer conductor that is not 
illustrated. 

An outer diameter is about 150 micrometers, and thickness is about 20 
micrometers, and the above-mentioned through hole conductor 14 is connected 
with the front wiring layer 16 and the backwiring layer 17 in the upper [ its ] 
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and lower end. This front wiring layer 16 and the back wiring layer 17 have a 
prescribed pattern, and consist of an about 10-40-micrometer-thick coppering 
film. 
[0021] 

As shown in drawing 1 (B). the buildup layer BU which consists of the wiring 
layers 22 and 28 formed in the insulating layers 18 and 24, and between these 
and the surface is formed above the surface 11 of the core substrate 1, and the 
front wiring layer 16. The above-mentioned insulating layers 18 and 24 consist 
of an epoxy resin film in which thickness contains inorganic fillers, such as a 
silica filler, at 30 micrometers. The above-mentioned wiring layers 22 and 28 
have a prescribed pattern, and consist of the coppering film as the above with 
same thickness. It is connected via the beer conductors (filled via) 20 and 26 
which consist of copperings between these wiring layers 22 and 28 and 
between the front wiring layer 16 and the wiring layer 22. On the above- 
mentioned insulating layer 24 and the wiring layer 28, the 20 -micrometer- 
thick insulating layer (solder resist layer) 30 is formed. 
[0022] 

As shown in drawing 1 (B), from the proper place of the above-mentioned 
wiring layer 28, the insulating layer 30 was penetrated and two or more solder 
bumps 32 higher than the 1st principal surface 34 that is the surface have 
projected. The solder bump 32 consists of low melting alloys, such as a Sn-Ag 
system, a Pb-Sn system, a Sn-Ag-Cu system, a Sn-Cu system, and a Sn-Zn 
system (this embodiment Sn-Ag system), and is individually connected with 
the contact button which IC chip (electronic parts) 38 mounted on the 1st 
principal surface 34 does not illustrate. The solder bump 32 and the contact 
button of IC chip 38 are laid underground by the underfill material which is 
not illustrated, and are protected. 
[0023] 

As shown in drawing 1 (B), on the other hand, under the rear face 12 of the 
core substrate 1, and the backwiring layer 17 (upper part), Said same 
insulating layer (solder resist layer) 19 is formed, and the wiring 21 prolonged 
from the backwiring layer 17 is located in the bottom of the opening 23 which 
carries out an opening to the 2nd principal surface 25 side in this insulating 
layer 19. Nickel plating and Au plating are covered by the surface, and this 
wiring 21 is utilized as a contact button with printed circuit boards, such as a 
mother board to illustrate. 
[0024] 

Since the metal 2 and 6 of a couple is arranged in parallel and is in the core 
substrate 1 with thin meat comparatively in the above wiring boards 36, have 
the same substrate strength as usual, and. Since the breakthrough 5 is formed 
with sufficient accuracy, the insulation materials 10a and 10b are made dense, 
and the inside is filled up, and the circumference of the through hole conductor 
14 can be insulated certainly. Since the surface 11 of the core substrate 1 is 
flat, it becomes easy to secure surface smoothness formed in this upper part, 
such as the front wiring layer 16 etc. and the insulating layer 18. Since the 
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through hole conductor 14 has penetrated the thin core substrate 1 which 
contains the metal 2 and 6 of thin meat comparatively, compared with the case 
where the conventional thick metal plate of one sheet is used, the length of 
this through hole conductor 14 becomes short about several 10 micrometers. 
As a result, the loop inductance by the current which flows through the 
through hole conductor 14 can be reduced, and an electrical property can be 
stabilized. Therefore, it has the same intensity as usual, and a weight saving 
is also possible, internal wiring etc. are flat, and it becomes the wiring board 
36 where an electrical property is stabilized easily. 
[0025] 

Below, the manufacturing method of said wiring board 36 is explained. 
Drawing 2 is related with the manufacturing method (Claim 4) of the 1st 
wiring board 36 in this invention. Drawing 2 (A) consists of said copper alloy, 
and inserts 60-micrometer -thick insulation sheet S between 0.1 -mnr thick the 
rear face 4 of the metal plates 2 and 6 of a couple and the surface 7, and shows 
the process pressed and stuck along these thickness directions. The dry type 
film which consists of epoxy resins, for example is used for above-mentioned 
insulation sheet S. 

Next, as shown in drawing 2 (B), the process of forming two or more 
breakthroughs 5 0.3 mm in inside diameter and h by a drill or punching is 
performed along a thickness direction with the layered product which consists 
of the metal plates 2 and 6 and insulation sheet S. Under the present 
circumstances, as for the metal plates 2 and 6, since each thickness is 0.1 mm 
and thin meat, the above-mentioned breakthrough 5 and h which penetrate 
these become a cutting surface or a torn surface comparatively smooth in that 
wall with that sufficient accuracy of position. 
[0026] 

Subsequently, as shown in drawing 2 (C), 60 micrometers-thick said same 
outer layer insulation sheet SI and S2 are individually laminated at the 
surface 3 and the rear face 8 of the layered product which consists of the metal 
plates 2 and 6 and insulation sheet S which have two or more breakthroughs 5 
and h. And the process pressed heating the metal plates 2 and 6, insulation 
sheet S and the outer layer insulation sheet SI, and S2 with a hotpress etc. 
along a thickness direction as the arrow in drawing 2 (C) shows is performed. 
Publicly known hardening (cure) processing which heats and stiffens above- 
mentioned insulation sheet S, SI, and S2 after this process is performed. 
As a result, as shown in drawing 2 (D), above-mentioned insulation sheet S, 
SI, and S2 are compressed in a thickness direction, and it presses fit and fills 
up with those parts in the breakthrough 5 and 5 of the metal plates 2 and 6, 
and becomes the insulation materials 10a and 10b. Simultaneously, above- 
mentioned insulation sheet S, Si, and S2 become the insulating layer 10 
mutually connected to one, and the surface and rear-face insulating layers 9a 
and 9b, and as shown in drawing 2 (D), said core substrate 1 which builds in 
the metal plates 2 and 6 is obtained. In this core substrate 1, since the 
insulation materials 10a and 10b with which two or more breakthroughs 5 are 
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filled up decrease in number, it becomes difficult to produce a dent at the 
surface 11 and the rear face 12 of the right above and right under. That is, 
since [ that the length of the breakthrough 5 is short ] the cure shrinkage of 
resin is small, a dent decreases. 
[0027] 

Drawing 3 is related with the manufacturing method (Claim 5) of the 2nd 
wiring board 36 in this invention. Drawing 3 (A) consists of said copper alloy, 
and shows the process which formed the breakthrough 5 0.3 mm in inside 
diameter in the same position between the surfaces 3 and 7 and the rear faces 

4 and 8 in plane view by two or more punching to the metal plates 2 and 6 of 
the same thickness as the above. Since these metal plates 2 and 6 are thin 
meat comparatively, respectively, the above-mentioned breakthrough 5 which 
penetrates these serves as a punching side comparatively smooth in the wall 
with the sufficient accuracy of position. 

Next, as shown in drawing 3 (BX 80-micrometer-thick insulation sheet S is 
inserted between the rear face 4 of the metal plates 2 and 6 and the surface 7 
in which the breakthrough 5 was formed, and as the arrow in the figure shows, 
the process pressed with a hotpress along these thickness directions is 
performed. 
[0028] 

As a result, as shown in drawing 3 (CX insulation sheet S becomes thin, and 
the part Sa and Sb are simultaneously pressed fit in the breakthrough 5 and 5 
of the metal plates 2 and 6, and these are filled mostly. Thereby, the metal 
plates 2 and 6 and insulation sheet S become the stuck layered product. 
Subsequently, as shown in drawing 3 (DX 40 micrometers-thick said same 
outer layer insulation sheet SI and S2 are individually laminated at the 
surface 3 and the rear face 8 of the layered product which consists of the metal 
plates 2 and 6 and insulation sheet S. And the process pressed heating the 
metal plates 2 and 6, insulation sheet S and the outer layer insulation sheet 
SI, and S2 with a hotpress along a thickness direction as the arrow in drawing 
3_(D) shows is performed. Publicly known hardening (cure) processing which 
heats and stiffens above-mentioned insulation sheet S, SI, and S2 after that is 
performed. As a result, the same core substrate 1 can be obtained with having 
been shown in said drawing 1 (A) and 2 (D). 
[0029] 

A drill or laser beam machining is performed along the thickness direction of 
the insulating layer 10 located between the central part of the breakthroughs 

5 and 5 of the metal plates 2 and 6 in the core substrate 1 obtained by said 1st 
or 2nd manufacturing method, and these, or the up-and-down surface and 
rear-face insulating layers 9a and 9b. As a result, as shown in drawing 4 (A), 
the through hole 13 about 150 micrometers in inside diameter is formed along 
the central part of the breakthroughs 5 and 5 of the metal plates 2 and 6. 

All over the wall of the above-mentioned through hole 13, the surface 11 of the 
core substrate 1, and the rear face 12, plating catalysts, such as Pd, are 
covered and non -electrolytic copper plating and electrolytic copper plating are 
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performed. As a result, as shown in drawing 4 (B), in accordance with the wall 
of the through hole 13, the through hole conductor 14 of a cylindrical shape is 
mostly formed for thickness at about 20 micrometers, and the coppering films 
11a and 12a are formed all over the surface 11 of the core substrate 1, and the 
rear face 12. 
[0030] 

Next, it is filled up with the filling resin 15 which is non-conducting or 
conductivity and contains an inorganic filler inside the above-mentioned 
through hole conductor 14 as shown in drawing 4 (C). Coppering of the upper 
and the lower end of the above-mentioned filling resin 15 is carried out, and lid 
plating is carried out. 

Subsequently, the etching resist which has a predetermined pattern and which 
is not illustrated is formed on the above-mentioned coppering films 11a and 
12a, respectively, and the coppering films 11a and 12a exposed from the 
crevice between these resists are etched by a publicly known method. 
As a result, as shown in drawing 4 (C). the front wiring layer 16 and the 
backwiring layer 17 which imitated the above-mentioned pattern are formed 
in the surface 11 and the rear face 12 of the core substrate 1, and these are 
mutually connected to them via the through hole conductor 14. 
[0031] 

After this, above the surface 11 of the core substrate 1, and the front wiring 
layer 16, the insulating layers 18 and 24, the solder resist layer 30, the wiring 
layers 22 and 28, and the filled beer conductors 20 and 26 which form said 
buildup layer BU - a publicly known build-up process (a semiadditive 
process.) It forms with formation of the insulating layer by the lamination of a 
fullyadditive process, a subtractive process, and film-like-resin material, 
photolithography technique, etc. Said solder bump 32 is formed in the proper 
place on the wiring layer 28. 
[0032] 

Said solder resist layer 19 is formed above the rear face 12 of the core 
substrate 1, and the backwiring layer 17 (lower part), laser beam machining is 
performed to this, and said opening 23 is formed, and the wiring 21 is exposed 
on the bottom, and said plating is performed to the surface. 
As a result, the wiring board 36 of this invention shown in said drawing 1 (B) 
can be obtained. According to the manufacturing method of the 1st and 2nd 
wiring boards 36 in above this inventions, the wiring board 36 which uses said 
core substrate 1 and has necessary substrate strength and display flatness and 
where an electrical property is stabilized easily can certainly be provided. 
The same buildup layer BU as the above may be symmetrically formed also 
above the rear face 12 of the core substrate 1, and the backwiring layer 17. 
[0033] 

Drawing 5 (A) shows the section of the core substrate la which is an 

application form of said core substrate 1. 

The core substrate la is provided with the following. 

The metal plate 6a whose metal plate 2a whose thickness which consisted of 
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said copper alloy and has been mutually arranged in parallel as shown in 

drawing 5 (A) is 0.12 mm and thickness are 0.08 mm. 

The same insulating layer 10 as the above located among these. 

As shown in drawing 5 (A), in said two or more same breakthroughs 5 that 

penetrate the same position by plane view between the surfaces 3 and 7 of the 

above-mentioned metal plates 2a and 6a, and the rear faces 4 and 8, It fills up 

with the same insulation materials 10a and 10b as the above, and the same 

surface insulating layer 9a as the above and the rear-face insulating layer 9b 

are formed also in the surface 3 of the metal plate 2a, and the rear face 8 of the 

metal plate 6a. This core substrate la can also be obtained with said 1st or 

2nd manufacturing method. 

[0034] 

Said similar intensity, surface smoothness, etc. are obtained also by the above- 
mentioned core substrate la. And since the heavy-gage metal plate 2a is 
arranged relatively to surface 11 slippage of the core substrate la, It also 
becomes possible to abolish the curvature that the buildup layer BU side 
concerned is dented also as said wiring board 36 in which said buildup layer 
BU was formed only on the surface 11 of the core substrate la concerned (on 
one side), and same wiring board, or to control. 

Also in said core substrate 1 using the metal plates 2 and 6 of the same 
thickness, prevention of the above-mentioned curvature is attained also by 
selecting a large thing from the coefficient of thermal expansion of the metal 
plate 6 of rear-face 12 slippage in the coefficient of thermal expansion of the 
metal plate 2 of surface 11 slippage of this core substrate 1. 
[0035] 

Drawing 5 (C) shows the section of the core substrate 40 of a different form. 
The core substrate 40 contains the metal plates 41, 44, and 47 whose thickness 
which consisted of said copper alloy and has been arranged in parallel 
mutually is 0.08 mm, and the insulating layers 51 and 52 arranged among 
these, as shown in drawing 5 (C). To the metal plates 41, 44, and 47, two or 
more breakthroughs 50 have penetrated between the surfaces 42, 45, and 48 
and the rear faces 43, 46, and 49 in the same position in the coaxial core by 
plane view. It fills up with said same insulation material in each breakthrough 
50, and the surface insulating layer (outer layer insulating layer) 53 and the 
rear-face insulating layer (outer layer insulating layer) 54 are individually 
formed in the surface 42 of the metal plate 41 of the top layer, and the rear 
face 49 of the metal plate 47 of the bottom of the heap. The thickness of the 
whole between the surface 55 of this core substrate 40 and the rear face 56 is 
the same as the thickness of said core substrates 1 and la almost. 
Can also obtain the above core substrates 40 with said 1st or 2nd 
manufacturing method, and the same effect as said core substrate 1 is 
acquired, and it is possible to form said wiring board 36 and the same wiring 
board. 
[0036] 

Drawing 5 (C) shows the section of the application form slack core substrate 
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40a of the above-mentioned core substrate 40. The core substrate 40a contains 
the metal plates 41a, 44, and 47a of three sheets which consisted of said 
copper alloy and have been arranged in parallel mutually, as shown in drawing 
5_(C). As for the thickness of the metal plate 41a of the top layer, the thickness 
of the metal plate 47a of 0.08 mm and the bottom of the heap of the thickness 
of 0.10 mm and the medium-rise metal plate 44 is 0.05 mm. Between the metal 
plates 41a and 44 and 47a, the same insulating layers 51 and 52 as the above 
are located, and said same breakthrough 50 is formed between these surfaces 
42, 45, and 48 and rear faces 43, 46, and 49. 

The same surface insulating layer 53 as the above and the rear-face insulating 
layer 54 are individually formed in the surface 42 of the metal plate 41a of the 
top layer, and the rear face 49 of the bottom of the heap. 
[0037] 

Said similar intensity, surface smoothness, etc. are obtained also by the above- 
mentioned core substrate 40a. And since the heavy-gage metal plate 41a is 
arranged as relatively as surface 55 slippage of the core substrate 40a and the 
metal plate 47a of thin meat is arranged as relatively as rear-face 56 slippage, 
It also becomes possible to abolish the curvature that this buildup layer BU 
side is dented also as said wiring board 36 in which said buildup layer BU was 
formed only on the surface 55 of the core substrate 40a concerned (on one 
side), and same wiring board, or to control. 

Also in said core substrate 40 using the metal plates 41, 44, and 47 of the same 
thickness, Prevention of the above-mentioned curvature is attained also by 
making the coefficient of thermal expansion of the metal plate 41 of surface 55 
slippage of this core substrate 40 larger than the coefficient of thermal 
expansion of the metal plate 47 of rear-face 56 slippage, and selecting the 
coefficient of thermal expansion of the medium-rise metal plate 44 to these 
middle things. 
[0038] 

This invention is not limited to each form explained above. 
Fe-nickel system alloys, such as pure copper, oxygen free copper and Fe- 
42wt%nickel, and Fe*36wt%nickel besides said copper alloy, other steel types, 
titanium and its alloy and aluminum, and its alloy are also applicable to the 
metal plate 2,6 in each form. And to the core substrate 1, it is also possible to 
use together the metal plate of four or more sheets. 

It is also possible to apply the prepreg etc. of the composite which impregnated 
the epoxy resin to continuation porosity PTFE to the insulation material which 
becomes said insulating layer 10, the surface, rear-face insulating layers 9a 
and 9b, etc. 

To the insulating layer 18 of the buildup layer BU. The polyimide resin which 
has the same heat resistance, a pattern moldability, etc. besides what uses 
said epoxy resin as the main ingredients, BT resin, PPE resin, Or the 
composite material etc. of the resin-resin system which made fluororesin of the 
three-dimensional network structures, such as PTFE which has a continuation 
stoma, impregnate resin, such as an epoxy resin, can also be used. The method 
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of applying liquefied resin besides the method of bonding an insulating resin 
film by thermo -compression by a roll coater can also be used for formation of 
an insulating layer. The presentation of the woven glass fabric or glass filler 
mixed in an insulating layer is good again also as what used together two or 
more of kinds of any of E glass, D glass, Q glass, and S glass, or these. 
[0039] 

It is good for the front wiring layer 16 or the wiring layer 22 of the buildup 
layer BU as for the Ag, nickel, and nickel -Au system etc. besides said Cu 
(copper), or may form in them by the method of applying conductive resin not 
using the metal skin of these metal. It can change to said filled beer conductor 
20, and the inside of a via hole formed in the insulating layer 18 etc. can also 
use the conformal beer conductor of the reverse conical shape which has not 
been thoroughly buried with the conductor. Or it is good also as a form 
between which it is placed by the wiring layer which the form of SUTAGGADO 
accumulated shifting the axial center of each beer conductor may be sufficient 
as, and is prolonged in a plane direction on the way. 
[Brief Description of the Drawings] 

[Drawing l] As for (A), (B) is a sectional view showing one form of the core 
substrate used for the wiring board of this invention, and a sectional view 
showing the wiring board of this invention which used this core substrate. 
[Drawing 2] (A) - (D) is a schematic view showing each process of the 
manufacturing method of the 1st wiring board. 

[Drawing 3] (A) - (D) is a schematic view showing each process of the 
manufacturing method of the 2nd wiring board. 

[Drawing 4] (A) - (C) is a schematic view showing each process of following the 
process of the end of each above-mentioned manufacturing method. 
[Drawing 5] As for the sectional view showing the application form of the core 
substrate of drawing 1 (A), and (B), in (A), (C) is a sectional view showing the 
core substrate of a different form, and a sectional view showing the application 
form of the core substrate of (B). 

[Drawing 6]A s for the sectional view showing the conventional core substrate, 
and (B), in (A), (C) is a sectional view showing the metal plate used for this, 
and a sectional view showing the conventional wiring board which used the 
core substrate of (A). 
[Explanations of letters or numerals] 



1, la, 40, 40a Core substrate 

2, 2a, 6, 6a, 41, 44, 47 - Metal plate 

3, 7, 42, 45, 48 The surface of a metal plate 

4, 8, 43, 46, 49 Rear face of a metal plate 

5,50 Breakthrough 

9a, 53 Surface insulating layer (outer layer insulating layer) 

9b, 54 Rear-face insulating layer (outer layer insulating layer) 

10, 51, 52 Insulating layer 

10a, 10b Insulation material 

11,55 The surface of a core substrate 



15 



JP2004-31738A 



12,56 The rear face of a core substrate 

16 Front wiring layer 

17 Backwiring layer 

18,24 Insulating layer 

22,28 Wiring layer 

36 Wiring board 

BU Buildup layer 

S Insulation sheet 

Sl,S2 Outer layer insulation sheet 

h Breakthrough 
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[00 1 9 ] 

W±©J:?*37S«lK*fttf»J±«W«^«-W<Z>&«tR2. 6, C ft 6 <T> f«| fC BE B 
Lfctt»«l(K*3.J:tf±Je&««2. 6CD*ffi3-«Sn8(C«/S^ft/c*ifn-SJffi«5^ 40 
S9a. 9b^6^S^ia«?^T'fe^fc46, K*tf) * ^ 4H-0#Bfi6 2*ffl^ftar 
Sffi 6 0 t£ it ^ T 8? B2 rtMft T L^v-o S/i, tk«WWWO&JHtS2. 6 fc (4 , rt 9S ¥ » 
*Hi£B : ?L5^JgfiR*ftT^^/-ci6, frfrSftiiB?L5, 5f*ltc*15*SW 1 0 a, 1 0 b^lT> 
Eft<?c*jn5. LA't, H8I5, 5K5fc8l*ft*ie«*tlOa. 1 ObWiA'UE* 
.fcOtifri^rcto, ^coAl^WTwnrSfi l coil l i^sKrfiji2tcia*^4i;ic<< 

[ 0 0 2 0 ] 

01 (B) (4. iffiia3:r3*Ki*ffl<i*fcpe«atR3 6<owiBi*7*-*-„ 

SE«SS1S36t4. 01 (B) lcjfx-T4:-9tC, 37Sfil t« -?-cDSiffi?L5. 5 F*J Id fi B f 50 
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* *e » tt i o a, i o bof6*aif*iiffltsx;i/-*-^i 3*>cfctf*-coi*iS{cro-3 
X ;U - * - /l/ m ft l 4 4: . n 7 « ffi l co a Mi l l 4: £ Mi l 2 £ flea e B f& <* ti ft * Mi IE 
ffi« 1 6 . SlfilSB l 7 t, tt^tSo ftfldE&Btt 2 . 6(i, MREffi/Bl6 J f>£iKi 

e «i jb 1 7 tHjsufti^rijWift/yLTiSiitsckicio. mm* rzit if 5 > f s t: 

± £ X ;b - * - )l m ft 1 4 11, 9i ?I # 1fa 1 SO/imTlOSfttfftZOiimtiO, * © 
± • T tS T* « Mi G ffi /S 1 6tt£Cf8itiE!llJll 7 tSkt LT^So A'frSS Mi BE ffi Ji 1 6 
*5 £ l>" M BE ffi S 1 7{i, Mi|/^-y*^LflO)5#A , « 1 0-4 0 ,im«i^7*I 

[ 0 0 21] 10 

tfz. mi (B) (c ^ 1" <£ -5 tc , 37S« I ©affi 1 l *5 <fc £>* 3? Mi BE ffi JB 1 6 co ± tc (i 

, mmm \ 8 , 2 4 « <t c neora^* n/iiEif 2 2 , 28*54*ha 

Kr-y^JBBU^JgfiRStiTV^*. _h 3S *ft » H 1 8 . 2 4li, »»*i3 0 (nnTJ"J*7 
*5a4f©»f«7*^*&©X#*^ffllli:7-rrt'i>»fr'&a*o * , i»'effi»i2 2, 2 
8 « , ffi /£ /< * - > * ft L fl o /9 # * ± 3B In] m co ffi * v * M 6 * S . *» j(p * BE ffi JB 2 2 

, 2 8 i*?] *p it m be ffi js i 6 t be ffi js 2 2 t co isj t± , m * v * & e> * s e r m ft ( 7 4 ;u f 

2 0 fi m(Ot6a!|§ (V/^-l/v'XhB) 3 0*'«filiSft5, 
[ 0 0 2 2 ] 

M(c nil (b) k ?n * -s k , ±aeEJ^j@28cD3iRff*^t±, *e*sJS3o%ftiffiufio 20 
z nmm-? & zm 1 ± mi 3 4 j;ot^<ffiscco^>'^/^>7 o 3 2 # 2g tH l t ^ * <> ^ > ^ 

^>7 P 32li> S n - A g & , P b - S n & x S n-A g-C uf ; , S n - C u & , Sn 
- Z n * & 4f (*^*ilifl?^TtiSn-Ag*) COflSBl!£&&fr<=>£D> 3! 1 ±I<n'3 4±(C 

^g^ns i cf 7^ ( ?tt t w .a ) 3 8 co ei ^ u * v> » *fc ^ 4: m »i k f£ *a £ n * . * fc 

, ;\>Jf/^r3 24l Cf yy380»«!«f t«, II fft. L * l> 7" > - 7 frPi tC J; 
[ 0 0 2 3 ] 

-75, 01 (B) fc tj* * 5 K , 3 7 & ffi 1 CO & Mi 1 2*5ci:D*£MiBEffiJSl 7 CD T # ( ± 
7j) (Cli, iWiffi!n]$co*fe*!JS (y;l/^-l/i/"Xhfi) 1 9 J5!t £ *x , fr*5J68il 9 

t3 l> T 35 2 ± Mi 2 5 (ROC M □ t" S M □ 2 3 <D j£ Mi tC t± , S l&i BE ffi JB 1 7 ^ e. tt /i Bd 30 
ffi2 i*M3iH-rSo *^^?>Bclffi2 l (i , ^-co^ffiifcN i ^ 7 * ts J; A u y •v+^iii 
n> gl^L^v-tf-^-F^4fcD7 p 'J VhatSiOJSffiWJ'FitLTiSHJSnSo 
[ 0 0 2 4 ] 

W±c9<fc-3fcBe*itSS«3 6T'li, nrSffil{c«tt«SW»lSl-c?-Wco^lS2, 6^¥fT(c 

Be » « n ^ s tz tb . we * n^i « to m« ^ m it a *■ % t « tc , r m tl 5 ^ a a < jtj « 2 n t 

V* * «> , ^ [*3 tC Sat W 1 0 a, 1 0 biSrSKLTSflKSnnoX^-^-yHflft 1 
4 CO 111 DH % St 9t| lit T' * -5 o * Tz . 3711 1 ®«i 1 l^¥*T?»*7t«>, C CO ± £ 
IC0*Jti5* Mi BEffiSl 6^:4f^*G^Jll 8 * 45 <0 ¥ iB 14 t »: « L ^ < * S o 31 tc . fck 
««»«oftl2, 6*Sftr»v^3Ta«l*x;I/-*-n'*4*l 4 «« R M L T ^ 5 fz tb 
, fiE * co J9 l «r co & M ffi ^Sr m « ^ tc it ^ , ^ * x ;U - * - ;V m ft i 4 <o & fE ft 40 
10/im«4fJ8<fcSo CcOiMiifl. X ^ — ^ - ;U » ft 1 4 * ffitl Z> -fliffilC £ Z )l - ? > 
? * f > i&tilLX . WaWWrtt^ffise^^SCfctf-ptSo BE -p T , ?^*4:in]l$co?ii 

is * -f f LfloK^flbt>sifi6-e$.o, i^si5Bciffi^4r^ s Fffl'emMWWtt^^^t^v>Baffi« 

S36t45. 
[ 0 0 2 5 ] 

12tt, *«WK43lt«aSl<0Effi*«36O8J3S!i^r^ (gflj)tJS4) {Clia-r^o B2 ( 
A ) ti , hO M m £ # ^ 6 ^ 0 J? 2^ *< 0 . 1 m m cO - ^ co & S ffi 2 , 6 co S iM 4 t H Mi 7 4: 
COIBHC Kl^^eO /imcOilfeJi^— hS*l$ALROC:ne.cOJ9^7:|p)(CfcJ-3T7l/XL 
T«t?*ftIfi*St, ±^mm^>- h S K t± . «Afcfxd?*S/«flB*»6** K "5 Y * 50 
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4 7 co 7 ■< >i a & m V* 6 tl 3 o 

3*5 K , H 2 (B) ic ?n * «fc -3 tc, 2 , 643<fclf$»->-hSfr£&3&;S<*tcr)/>?: 

» 7? ft tc «J o T » K U /I/ * tc (± /< > > f (C J; 0 ft S A' 0 . 3mmcOftiffi?L5. h * M ft 
M-fSIf?. *fT-5o C<D^, £ AS t5 2 , 6 ti , fftftlOSitfO. lrantlfit* 
Zfzib. C n«=. * fl HB & ± 3S H HB 7L 5 . h(i, ^ co ft g fiUS & < fi o ^ co ft I! It 

6^ ¥ m * w m as * it a tt k ft t & * . 

[ 0 0 2 6 ] 

02 (C) fc^-Tcfc^jc, ta la <o h a tl 5 , h*ft-r*&H«2. 6 43 j:o : *e*i 

-> - h s^6**«IJH(*:o*iiii3 t8I8 i: tc , ff # 6 0 pm0>ffi£na«)*1>Jil6ll3' 

-hsi, s 2 % mmicm®-? z> o fit, 1212 (c) # <o & en -e -r <t ? # k ts 2 10 

, 6,*ft»*>~hS»*J:tf^H»ft»'>-hSl. S 2 £ , ^ 75 ft K & 0 T * -v h 7 U 
Xft£fcJ:0flaJ»LoofliE-rsiS*fT-5. W , frfrSIfiflftT, ± 3B *fc ** - b 
S, SI, S2*jta»LT«fl:*tfSfc»<oa{fc(*a7)fflffltfJ*;*ft*. 
^CDlffim, 02 (D) E*t*5K, ±3S*e**v'-hS, S 1. S 2 «: , # 7? ft /£ *fe 
Stl« fl o 4a <=> <0 - ?f[5 fi & « 1£ 2 , 6 <D R jffifL 5 , 5F*HCHALT3cJg|£tU *e *t 1 
0 a . 1 0 b IC %. £ o ft B# tc, ± IB & 1% - h S . SI, S 2 (i * Ji VMC — f* tc 18 Ift 2 ft 
fcii@*#JBi0i:aErfn-gft*ftSi/S9a, 9 b i: £ o T , 0 2 (D) ?r> ? <£ -5 fc , &KfS 

2 , 6 * # -r 5 Htj ib 3 7 a is 1 tfi m e> n 5 . a* a* s n 7 a m 1 t? ** » aa»iaiL5 

fc ifi £ ft 3 *6 *§i 1 0 a , 1 0 b # K 5 fc 46 » ^coAX^jSTcoitftl 1 43 J: tf « fflff 1 
2»CE3*tf£i;K<<&*. BP *> , R Jffi ?L 5 Ogitffei < IS} I1h CD BE ffc IS? # 'h £ </■> 46 , 20 

a # '> & < & 3 o 

C 0 0 2 7 ] 

0 3 li > *58flK*3m»2©E««fi3 6««jfi*ffi ( M * J?i 5 ) (C M ^ 3 0 03 ( 

a) t±, maeipid&^€.ft»)Hoaii3Bfcii!n;)?*oftJK«2. 6 k . ¥ m «i k *s 13- * * ae 

3, 7 t £ ft' 4 , 8 t CO fl tf CD m C f& « K. ft 11 0 . SmmiDBilLS^iRA^f^ycj; 

* M iffi "T S ± ,iS R li 7L 5 (i , ^cD<5Bra/atfS<fio*cDft^*HI:^Mra&ff^l££ft 

t & & o 

& tC , 0 3 ( B ) (C tts -f £ -5 K , S i§ ?L 5 m f$. 2 ft fc & S IS 2 , 6 CD & ft" 4 i: at ft 7 i; 

cofiBtc, 8 0 (jmcsdSi/ - h al, i^04'<7)^EnT'^-r c fc-9ti:> cne.cD 30 

(9 * 73 ft IC m o T * -v h 7 U 7s ic <k 0 w s. ? % X e % ff -5 o 
[ 0 0 2 8 ] 

^-CD*S«, 03 (C) tc^-TJ;^fc, tfi! m f - h S fi (« < * 0 , ^ff${c^cO-Pii?Sa, S 
b(i^«tg2, 6 © R iffi ?L 5 , 5ft{CffiA£nHOC*l&#<i:J3:?iS*:-to C tX {C «fc 0 , & 
« «g 2 . 6*Jj;t/ie»*>-hS«:, & % L K ®M 1* t % Z 0 

03 (D) {C ^ -T <t 9 fc , &mM2, 643«tt;*6»'>— HS*'6**«Bf*<oa 
ft3i:3Sft8i:tC> S^^4 0MmCDHf(jjB!n]tSO^^*6^>'-hSl, S2^ffl>jiJ(Cffl® 

ts, f lt, 03 ( d ) pfw^enT^-rcfcotc, & js ts 2 , 6, ^e^sz-hs, uitf 

^e*6i^'>- h S 1 , S 2^r, J9 * 7? ft fC » o T * v ^l/XIC J: OJllllLoojf Et5 
I^«rff^ 0 ; e^^T-s±2a«Si^->-hS. SI. S2*ftP«lLTfi!{t*-&«4J»10«fk 40 
( * jl 7 ) 5tt II AS £ n 5 o * CO fc§ JR , Hit IB 0 1 ( A ) 43 <t t>* 2 ( D ) tc ^ L Tz t ft «5 & 

[ 0 0 2 9 ] 

H^am 1 *fc{iSB2<O»jft73ji*C*0l96nfe37S« l ^ 43 If %> & IS tg 2 . 6cOR}ffi?l 
5, 5 V*,uffl$S £Zf C t\Z (DWlC&m? Z&miB l 0^±T<O*ft • mffi*fi^« 9 a. 
9 b CO 19 ^ 73 ft tC iti T ^ K U )V S fc U — If ftp X * tf o „ H4(A)»C* 
•T*9tC,^StS2. 6COSj8i?L5. 5©"fi>WKifi^T. 1 5 0 (t m©X/l'- 

* - 7U i 3tfi^jn5. 

± 3B x ;u — * — ;l/ l stoftyitnrasico^iHii i43c);0*sHfti 2co^fti:(c> Pd^i 
^cDp<-y^/te^^ffifSLJloi»«»i?aq|p<-y^43J;0 ; «fi¥^^-y + ^^-ro * o #S * . 04 50 
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( B ) IC Tjk -T J: 9 tc > XJl/-*-;H 3OrtSEiSoT)?*tffi20(iin'P8tfRWiB«) 
X ;l> - * - ;U SP # l 4 m fiR £ n S £ n ic . 3 7 44 « l <o * iii l l fcit/S fti l 2 <o £ ifti 
(C * v * JK 1 1 a . I 2aA'«l?n5, 

[ 0 0 3 0 ] 

x „ 14 ( c ) k ^ -r ^ ± 32 * ;u - * - & m & i 4 vftmic#mnvt$.tz&mn 
14 T» a o & ttl 7 4 9 £ § tr ft m ® m 1 5 * ft Jfl -r * 0 * fc > ± 3E # w « mi 5 © -t • T tt! 

# V* T , ± 32 SB -v * f® 1 1 a . 1 2 a CO ± fC , ffi & co * - > £ if ? Z> m tk L ft x >y 

CO & m , 84 (C) tC^-Tct^tC, ^rS^lco^fBil 1 JH iBf 1 2 k K ti , ± 32 # 

1 4*M,Tl^K««?n«. 
[ 0 0 3 1 ] 

cnKBIl. 1 1 i*$*tfaitfK«JBi6<0±2ffc:» H'i 32 tT;I/ K7 7 '/i 

BU4)B)S-r5iii 1 8, 24, V;^-Uf X MB 3 0, GMH2Z, 28. 7^* 
K tf 7 £ f* 2 0 , 2 6*i>)S0©e;l/K7'y7'Ifi (-t^TfYf^yS, 7)l/7f -ff^ 

MJ V "7 7 ^ # ffi ft if ) (C J; t> ff* j£ f £ o * , fifi 32 ^ ^ 7 3 8 

[ 0 0 3 2 ] 

E fC , 378il««ffil 2«5«fetf«lifittBl 7 CO ± 75 ( T £ ) K , tHiEV/ir-lsi? 
XHl 9 % V& fH L , cntCU-^/WX*)®tTH«'j3araPSI523*^fiRtflO^<Dj£iftitC 
Sa*S2 l -SrSStil^-^x ^ co S ifi hi 32 -y * # flfc t" o 

C CO *ft « , M 32 m 1 (B) K^Lft*J8iflOfi«a«3 6*»*Cl:* , t?**. W ± CO 
J:3«:**i¥Jte*sttS3B 1 *3 «fc US 2 co ffi IS S * 3 6 co Si ifi 75 j£ * ft > hu 32 3 7 S« 

m m k a « -r s c t # v t z . 

« , zi7'S1SlcoSi!ni2*3cfct>*SiSffiiKiei7co±^(ct, aft 32 k n « ft tT ;l/ K 7 v 7 
[ 0 0 3 3 ] 

05 (a) ti, mB^rmWi \ <Di&mBmT°&z>=i7mm 1 a © w an * • 

a 1 a ti , 15 ( A ) -T J; -9 (C , M 32 * & & 5 ft 0 fl o *£ ^ fc ¥ fr K fiS ■ S 

ft fc m H 1$ 0 . I 2mmco&JKtg2a*5<J:U : l9#.tf0. 0 8 mniOil 16 6 a t , C ft £ 
co Hfl K ffi ffi f £ bu 32 R V m » ® 1 0 t * 15 O o 

* , 05 (A) ICTn-rjc^fC, ±3B^«lg2a. 6 a<D*ili3, 7 fc 3t BB 4 . 8i:^IHJ 
T'¥i«l«T'inii;f4B*Hiffi-rsftfl32in]*Rco»i{»coKii?L5rt(c{i, MiEfcmUMSWtti o 
a . 1 0 b ft « ? ft , ^ ffi *g 2 a CO * rfri 3 £ £ K *5 6 a co £ ifti 8 lc €> hi/ 32 t [R) U S itt «5 
^SQa-^ailHiie^egb^^fiSt^ftT^^o fr^S^TSfil atBfF32a5 1$rcfigi2 
CO H ifi 75 i* tC J; C ttft'$5. 

[ 0 0 3 4 ] 

±sS37lI 1 aCioTt, iMd2Mco&/2^¥ffl1lftH£M#6ft£o L^t. 378 
iS. 1 a CO a? i« 1 mf5efflWWCSW«)4Bfi2 a«EiLT^5ft». ^^37Sll 
a co * [HI 1 1 co ± ic co H ( M" iHi (c co H ) tf! 32 fcT 7U F 7 v 71 B U £ ffj fi£ L fc su 32 SS W iS « 
3 6 fc|isi«ftC«S«ii:LTt, Sie;lF777IB UWI^[HItyJ;oftSO*ft<-r^ 

ifti. |HJL;J9#<0£JSt£2, 6*fH^ft(«£37iS I tfe^Tt, frfr537li 1 
iftil 1^0<O^««2cO^li»?S^^, Sift'l 2^^0cO^K^S6cO^ll»?S^ci:0^>*^v^€, 
<0*jS£-f£Ci:tc<£oT&, ±32St)^R'jih^Ifl6i:ft5 0 
[ 0 0 3 5 ] 
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w 5 cc) (4 , n & zmmcy =i t * o <Dmw\* o 

3 7ifi 4 oii, as ( c ) k fjk -r j; ^ tc % me * £ & *» ■=» * o a o a ^ k t tr ic aa a * 

n fc 0 . 08mme>&B£4 1. 4 4. ut, c n 6 co rate k B £ n *g li B 5 

1. 5 2 k, «&tf, 4 1 , 44, 4 7 (C li > « ffii 4 2 , 45, 4 8 i: ffi fifi 4 3 . 

4 6, 4 9 t <D fffl £ , Till'«Tni;ttBk:*l>T*«©Hffl?L50*'n<i4:»KHifflLTU^ 
5„ * fc , S1ITL5 OrtCli, WaBRtt^lftlitttfaEtflStU IloK±Jlco£«t!x4 1 
o«»i"4 2i:Ji4TJB«o*a«4 7oaiifti4 9k:«, S rfii *£5 /g ( ft m tt ** JH ) 5 3 i: 8 rti 
*feil*/S(ftmfcs!*J9) 5 4 i: <1 VI l:»««tlTV>8, *«fr*378S4 0 CO 31 iffi 5 5 

5 M 5 6 t <0 miC *5 tt £ £ f* CD J£ H It s iffl ad 3 7" » ffi l , l a CO # i: 14 (4" 1^ Hi T & -5 „ 

[ 0 0 3 6 ] 

135 (C) it , ±fi37Sfi4 0»;£;MJ)Blft537S«4 O a<Dii^;ito 37S 
*g 4 0 a (i . 05 ( C) tc 7n -t £ "5 K . M 3S SI £ £ €> * 0 U t> tc ¥ ff tc £ B * ft fc 3 
CO & Jg tg 4 1 a , 4 4. 4 7 a ?:&{J 0 I±fiO#I« 4 1 a OW^liO. 10mm, * 
B<O&Rtg4 4<DJ92*{4 0. 0 8 mm, !TlOilfi4 7 afl)S»liO. 0 5 m m T & 
S 0 £ JS 4 1 a . 4 4, 4 7 a [81 K (4 , hU } E i: |B| 8t CD *6 It JS 5 1 . 5 2 AM4 B L , C ft 
5©il 4 2, 45. 4 8 i; IS Si 4 3 , 46. 4 9 4: © IHIK tt » flij *£ P! 13! CO f| if ?l 5 0 ^ 

m a * ft 6 c 20 

M(C «±/gco£J8$g4 1 a<D«I4 2i:gTi«*iiii4 ffi££flll;&iiBttllkJB 

5 3 t&mt&mm 5 4 t # fa mic m & s ft t i> § . 

[ 0 0 3 7 ] 

13Sn7iS4 0 aCJi^Tt, ffiffi^«co&ittf¥«i14fcif*M#e>ftSo L & , nT 
tf«4 0a©«ltf5 5*9«£KfflttWK:J9l*©&««4 1 a ^El LflOgrti 5 6 i(f 5 
(Jif(Cffl^Wti:flP(^cr>^JS*g4 7 a^iClLT^Sftft, Sn^37fifi4 0 a cO « iHi 5 5 
CO ± k co * ( rfn K co ^ ) ffi 3S If ;!/ K 7 y 7" M B U * AS f& L ft M JB flfi IS S « 3 6 t R tit * 

f*k mi;J9#CO&JSffi4 1. 4 4, 4 7*ffl^ftiWffi374S«4 OKfi^Tt, fr**a 30 
T'S«4 0CO*iHi5 5^fOCO^)Stg4 1 CO & IIS -JM * £ , 3iiRi5 6iijF9<0&/S$g4 7cOgfcffig 

fcm&K) t>xi$ < flocf m<D&mm 4 4co&i$^45£cft£cD*iiijco&co(ciii&-r3 

LtiaoTt,, ±IBS»)*l«±Bjfl6i;*«» 
[ 0 0 3 8 ] 

* ^ W (4 , W±K*it^rattWLfc*®aBfcH/£*4a*t.ot?t4*t^. 

SJBffi(C*5ttS^«^2, 6*4f»CJi, ffi3BM^&©«*^tt«, mm&ffi, Fe-42 
wt%N if Fe-36wt%N i%if»Fe-N i^^i, * <Z> fl& * « , * Z > f * 
<DS£, *5«fetf7'^3 — f^^^O&^tafflnJfUTa&So 3 7 ££ }§ l & if tc C4 , 

4ttW±<^^JSBffi*Wffl'rSCttnIfl6T'fcSo 

ffl £ tfe It B 1 0ftif J *>*rfiJ-3iiJn*e*a/f9 a. 9 b ft if (c £ 2> *(5 *f « IC ti , 1M$ 40 
7LHPT F E IC # * * Iftm % % ® L tzm&tt <D 7 'J -f U ^fc if^iiffl-T S C fc «,«IfllT- 

^ o 

S K , If 71/ F 7 -v 7" ^ B U CO t& « ® 1 8 ^ if ^ f4 , m 3d x # * -> <S} (IS % ± fig » i f t <D 

ra««»«itt, /<*->*0ttw*^r-r*# , j-fSH*i!iii» BT«aa, ppe« 

, 3d ^> ^ (4 , aR«?L*fit« PT F E ft if 3 ^tcX H«it©7 7 *««HCx**«> 

jh <o jf2 Est 14 » tt»tt©«i!fi7-('/i/A*»i£E« , r*^rffi<oa^, i«*io«fls*D-^3 

it #7 X "7 f 7 CO SS fig t4 , E^^-X, D^^X, Q^^X, StfvXcOfflnfr. SftliC 

neo9 50 2«iw±^ifflLfti©i L,ttiai,\ 50 
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[ 0 0 3 9 ] 

£ fz. StfnKii 1 6^li;l/K77yiB U©ISe»S(l2 2%if(C(i, M £ C u ( m ) V> flfi 
, Ag, N i , N i - A u^^iflcLttK, » * l/Mi » cne.iHO^'y+i^ffll' 
f, *ittte18IIB*£ft^*aH«0#&»c < *»jJISjai,Tt>a<'*. sG fc , *l £ 7 -r rt> F if 7 
3? {* 2 0 ft if » * T , *fi » m 1 8ftKK»J«f*lf7'!K-;l/nW*<3il^Kllf*Ta*o 
Tl<^^aP3iitt©3>7*- 7;Hf7«**m^SCttt't5. fe&^ti, S- If 7 
«ftO*4-t»4f S L-30SS»Ito5Xii 7 ** - KOilTiaia, & * T* ¥ rfti 75" [S] (C iS 

im i ] (A)ti*«woiE«iafifi:ffl^^*37 , tt«©iJB!a«:*-#-Wi«ia, (B)«*» 10 
[H12] (A) - (D) (imi©e*tt«©«ifi:fr£©£i«**"*-«i&ia. 

[S3] (A) ~ (D) (4SB20IE«fi«0»ia*tt«>#xa**'*-«*ia. 

[Ei4] ( a ) ~ ( c ) tt±c*«na*so*Ji«)i«K«<*i«**-ri(*ia. 
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